Introduction
Auto-ignition of gasoline is realised by compressing a homogeneous fuel air mixture until auto-ignition occurs. The required temperatures are obtained by trapping hot residual gas in the combustion chamber. In contrast, combustion in conventional gasoline engines is induced by spark ignition which leads to a spherical flame front propagation and a sequential combustion of the homogeneous fuel air mixture. Since conventional combustion of gasoline air mixtures with low cyclic fluctuations leads to high temperatures in the f lame front, high NO xemissions cannot be avoided. In conventional diesel engines the diffusion combustion leads to high soot and NO xemissions. Due to the HCCI combustion a fuel conversion without flame front propagation or diffusion combustion is feasible, therefore a reduction of the peak temperatures in the combustion chamber results and NO x formation at high temperatures can be avoided. With HCCI short combustion durations and high efficiencies are ac-
Thermodynamic and numeric analyses of the engine operation in HCCI mode have been carried out, based on experimental investigations using a single cylinder engine with optical access. The adaption of a three-dimensional visualisation system enabled an insight on the real process inside the engine. An efficient model for treating the chemical reactions was developed and coupled with a commercial CFD-Code, to describe the spatial progress of the reactions.
Test Engine and special experimental Measurement Techniques
The single-cylinder engine used for this study, Table 1 , is a modified BMW/Rotax F650 four-stroke motorcycle engine. A vane type camphaser and direct injection have been adapted to the engine. Auto-ignition is realised by symmetric negative valve overlap [1] . The investigations have been carried out with a synthetic fuel consisting of different components so that it matches the characteristics of 4-star petrol.
The three-dimensional visualisation system [2] consists of three fibreoptical endoscopes. In Figure 1 the endoscopes adapted to the test engine and the images of the combustion chamber obtained by the endoscopes are shown. The used camera system is characterised by a high sensitivity in UV-wavelength. The high temporal resolution of the measurement system allows the recording of ten pictures each crank angle degree at a speed of 2000 rpm [5] . 
Authors

